Introduction
The clinical diagnosis of nongonococcal urethritis (NGU) in men is often arbitrary and commonly based solely on the finding of 10 polymorphonuclear leucocytes per high power field (x 100 objective) in a urethral smear with no evidence of Neisseria gonorrhoeae. However, strong evidence, recently reviewed by Schachter,' has now accumulated for a causative role for Chlamydia trachomatis in up to 50% of men with NGU and for the sexual transference of this agent.
In women, the commonest site of chlamydial infection (as in gonorrhoea) is the cervix,2 3 the site of greatest coital contact, but C trachomatis may also be isolated-although less frequently-from the rectum,4 the urethra,5 and Bartholin's ducts. 6 Criteria similar to those used in the diagnosis of NGU in men cannot be applied to cervicitis because the endocervical secretion contains polymorphonuclear leucocytes which vary in number according to hormonal factors and coital history. Until the clinical signs of infection and related symptoms were investigated in conjunction with rapid tissue culture procedures for chlamydial isolation (based on methods of Gordon and Quan7) the diagnosis of nongonococcal cervicitis in women was unsatisfactory owing to the absence of a known aetiological agent.
The difficulties associated with interpreting clinical signs in the cervix have previously been discussed in detail.8 The same method of categorising the state of the ectocervix is used here; it is based upon the concept that ectopy (erosion) is not a pathological condition but simply ectopic columnar epithelium which extends from the endocervix to the ectocervix.9 1 The redness which is associated with such ectopy-and sometimes thought to represent inflammation-results from the sub-mucosal capillary bed being viewed through a single layer of columnar epithelium instead of many layers of squamous epithelium. Irregularity of outline with peninsulae and islands of squamous epithelium together with Nabothian follicles (ducts of mucus glands blocked by metaplastic squamous epithelium) indicates metaplasia which is, in most cases, physiological but may be dysplastic.1" When an area of ectopy is oedematous and congested and bleeds, we have called it "hypertrophic". This appearance was first described as "cobblestone" by Dunlop hours' incubation have all been described previously. '4 In all cases, the total number of intracellular inclusions of C trachomatis recovered from each clinical specimen on the McCoy coverslip culture was counted. The inclusions detected represent a single cycle of development; their number therefore reflects the number of infective particles in the original cervical swab and is a direct measure of the number of particles being shed from the lesion. The purpose of this quantitative procedure was (a) to check the sensitivity and reproducibility of the laboratory method and (b) to have additional data against which the severity, response to treatment, and possibility of relapse might be assessed.
In all cases, the results represent the primary inoculation of specimens in tissue culture. No In those 184 women with a regular cycle of 28 days (± 2), the month was divided into four weeks, week 1 starting from the first day of menstruation. The week in which the swab for C trachomatis was taken was recorded in each case. The isolation rates are shown in Table I . In 18 (21% chlamydia-positive) the cycle was irregular. Despite the difference in percentage isolation between those using barrier methods and those using no contraception, the difference in proportions is not significant at 5/o (X 2 -90, P = 0-089) but the lack of significance may be due only to the small numbers in the group using barrier methods.
SYMPTOMS
The incidence of symptoms and their distribution in relation to chlamydial isolation is shown in Table III . No significant difference was found in the isolation rates in relation to any particular symptom. (X = 6-97, P = 0-0083); and (c) hypertrophic ectopy, 76%o (X2 = 17 * 67, P = 0 000026) than in those with no ectopy, 22%.
Endocervical contents
The distribution of contents in relation to the chlamydial isolation rate is shown in Table III . The isolation rate was significantly higher in those with mucopus (74%) than in those with clear and cloudy mucus (26%) (X2 = 27 14, P = 0 0000045).
Salpingitis
Seventeen patients complained of abdominal pain or discomfort (five were chlamydia-positive). Only four of these had clinical signs of salpingitis (two were chlamydia-positive.)
EFFECTS OF ORAL CONTRACEPTION/CERVICAL ECTOPY ON CHLAMYDIAL ISOLATION
To assess the possible interrelationship between oral contraception and cervical ectopy, both of which individually were found to be highly significant in the isolation of C trachomatis, the four possible categories were compared and analysed statistically (for this purpose simple and hypertrophic ectopy were combined) (Table IV) :
(1) The isolation rates in patients with (57-1%) and without (30' 2%) oral contraception in the presence of cervical ectopy (X2 =6'06, P=0-014);
(2) The isolation rates in patients with (57 1o%) and without (27' 3%) ectopy in those taking oral contraception (X2 = 6' 3, P = 0'012); Thus neither oral contraception in the absence of ectopy, nor ectopy in the absence of oral contraception, is associated with a significant increase in the isolation rate. On the other hand, a significant increase is associated both with oral contraception when ectopy is present and with ectopy when oral contraception is being used. Oral contraception and ectopy may be said to act additively, neither being associated with a significant increase in the isolation rate when acting alone but jointly being associated IA4nne Tait, Elisabeth Rees, D Hobson, Ruth EByng, andM CK Tweedie with a significant increase when acting simultaneously.
The isolation rates in the above categories (Table  IV) differ to a very highly significant extent (X2 =22'95, P=0-000041). Thirty-eight women were followed up for 2-14 months. C trachomatis was reisolated from five patients (Table VI) and there was a strong possibility of reinfection in four of the five cases.* 19 20 but were also present in 58%7o of uninfected women who were contacts of NGU'7 and in 560/o of control women attending a family planning clinic.20 However, cervical ectopy (erosion, cervical discontinuity) was included as an abnormal clinical sign in all these reports and may account for these differences.
The site of the squamocolumnar junction is laid down at the time of organogenesis and ectopy is found in infants, children, and virgins.9 At certain times, particularly at puberty and first pregnancy, the ectopic columnar epithelium is replaced by squamous epithelium (squamous metaplasia, Fig 6) with the result that ectopy is less common in the older woman.9 In a study planned to determine the prevalence and significance of cervical ectopy in women attending family planning clinics in Edinburgh, ectopy was found in 37% of 1400 women and was significantly associated with younger age groups, greater parity, and oral contraception.2'
There was no significant association with the presence of aerobic or anaerobic bacteria, T vaginalis, or yeasts. If signs of cervicitis are narrowly defined on macroscopic examination as endocervical pus within the canal and oedema of the areas covered by columnar epithelium (hypertrophic ectopy or cobblestone appearance as described by Dunlop)'2 there is a highly significant association between cervicitis and the isolation of C trachomatis. In this series of consecutive cases, mucopus was found in 370o of chlamydia-positive cases compared with 7% of chlamydia-negative cases (P=0 0000045), and oedema (hypertrophic ectopy) in 19% of chlamydiapositive compared with only 301o of chlamydianegative cases (P=0 000026). The incidence of endocervical mucopus is similar to that found in women with chlamydia-negative gonorrhoea examined in this unit. In each infection, macrosopic evidence of the endocervical infection is absent in 50-60%'o. After treatment of the chlamydial infection, clinical signs of oedema and mucopus disappeared in all but one patient.
Symptoms associated with endocervicitis are difficult to interpret because the area of susceptible columnar epithelium, and therefore the consequent amount of mucopus which may be produced, is relatively small. Excessive mucus production by the cervical columnar epithelium due to the progestational effect of contraceptive steroids, or due to a large area of ectopy, may result in a discharge which is not associated with infection of any kind. In addition, even a mild vaginitis due to common vaginal pathogens such as T vaginalis or yeasts may result in a noticeable discharge owing to the large area of squamous epithelium of the vagina affected.
Consequently, symptoms may bear little relationship to cervical pathology in a large number of women. In this series, no significant relationship was found between the presence of chlamydial infection in the cervix and any of the symptoms. Similar findings have been reported by others.20 22 23 Indeed Burns et al'6 reported a significant absence of symptoms in the presence of chlamydial infection. However, Paavonen et al'9 found chlamydia-positive gynaecological patients had significantly more ocular and urethral symptoms than chlamydia-negative patients.
Thus, C trachomatis infection appears to be associated with certain well-defined signs of cervicitis in some patients and probably these signs are caused by that infection. On the other hand, with ectopy there is also a definite relation to chlamydial infection but, for reasons already discussed, simple ectopy cannot be considered to be part of the sign-complex of cervicitis. It seems possible that ectopy may be one of many possible interrelated factors which allow infection to be more easily acquired. For Our findings indicate that only in patients in whom the two factors, contraceptive steroids and ectopy, are present is there a significant increase in the isolation rate of C trachomatis (P = 0O 00004). Neither factor in the absence of the other is significant. Apart from an implied absence of any barrier to infection of the cervix, oral contraceptive steroids may facilitate cervical infection by their progestational effect, which is similar to that produced in the first trimester of pregnancy. They produce an excessive outflow of alkaline mucus from the endocervical glands and increase the bulk of the cervix, producing eversion with further ectopy. It is noteworthy that steroids added to McCoy tissues cultures infected with C trachomatis increase the size and number of inclusions developing. 25 The interdependence of several varying factors may explain some of the disparity about the effect of oral contraceptives on the chlamydial isolation rate previously reported. 16 17 20 23 Like Oriel et al,23 but unlike Hilton et al,20 we found no variation in the isolation rate according to the week of the menstrual cycle.
The increased chlamydial isolation rate in the presence of T vaginalis may reflect the frequency with which multiple sexually transmissible agents are isolated in promiscuous patients. 26 Others have found no relation between the chlamydial isolation rate and any other concurrent nongonococcal infection. 23 The mean whole-coverslip counts were raised in patients taking oral contraceptive steroids and in the presence of endocervical mucopus but not in the presence of hypertrophic ectopy. It is possible that oral contraceptive steroids facilitate chlamydial cervical infection, and the presence or absence of endocervical mucopus indicates the severity of the infection, whereas hypertrophic ectopy merely indicates a general host-response to infection in some patients. The possible influence of these clinical factors on the degree of chlamydial replication in infected women will be discussed separately.
In addition to causing acute cervicitis C trachomatis has been isolated from the fallopian tubes in cases of pelvic inflammatory disease confirmed at laparoscopy and associated with a fourfold rise in chlamydial antibody titre.27 Clearly, it is potentially a serious pathogen in women. 
